INTRODUCTION
Celery (Apium graveolens, L.) belonging to family Apiaceae (Umbelliferae) is an annual spicy herb and vegetable crop. The leaves are used fresh as salad or cooked with soup while, the fruits are used as spice and for medicinal purposes. It is known to increase the elimination of uric acid and is useful for gout, neuralgia and rheumatoid anthritis. It is antioxidative, antirheumatic antiseptic (urinary), antispasmodic, aperitif, depuratife, digestive, diuretic, carminative, nervine, sedative (nervous), stimulant (urine), stomachic, tonic (Lawless, 1992) . Celery involved in the prevention of cardiovascular disease, lowering blood glucose in diabetic, lowering blood pressure and strengthening the heart (Momin and Nair, 2001 and Mencherini et al., 2007) . Also, celery fruit is consumed as a diuretic, it is also used to treat symptoms of kidney, rheumatoid, and arthritis diseases. It is believed that celery seed tea gives relaxation and improves sleep. Celery fruits contain 2 to 3% essential oil. Its oil contains mostly limonene (usually 60 percent), selinene (10%), frocoumarin and frocoumarin glycosides and their flavonoids.
Recently, great attention has been focused on the possibility of using natural and safety substituents for human and environment in order to improve the vegetative growth and yield of medicinal and aromatic plants. Salicylic acid and yeast are considered among these safe substances.
Salicylic acid (SA) is an endogenous plant growth regulator, acting as non enzymatic antioxidant and has a regulatory effect on some physiological and biochemical processes, such as nutrients uptake, membrane stability, water relations, stomatal regulation, photosynthesis, growth and inhibition of ethylene biosynthesis (Khan et al., 2003 and Stevens et al., 2006) and induces flowering, increases flower life, retards senescence and increases cell metabolic rate (Metwally et al., 2003) . Moreover, increased essential oil percentage and seed yield on coriander (Hesami et al., 2012 and Said-Al Ahl et al., 2014 .
Yeasts have been reported to be rich source of phytohormones (especially cytokinins), vitamins, enzymes, amino acids and minerals (Khedr and Farid, 2000) . It was reported about its stimulatory effects on cell division and enlargement, protein and nucleic acid synthesis and chlorophyll formation (Castelfranco and Beale, 1983 Therefore, the present investigation was designed to disclose the influence of different levels from active yeast extract and salicylic acid on the growth, essential oil percentage and its yield of six lines of celery plants.
MATERIALS AND METHODS
The present study was carried out at ElBaramoon Research Farm, Mansoura Horticulture Research Station, HRI, ARC., Egypt through the two successive growing winter seasons of 2013/2014 and 2014/2015 to study the effect of foliar sprays with active yeast extract (1500 and 3000 ppm) and salicylic acid (10 and 20 ppm) on the growth, essential oil percentage and its yield of six lines of celery plants (resulted from breeding program at Horticulture Research Institute). The fruits of celery used in this research were secured from Cucurbits and Cross-Pollinated Vegetable Crops Research Department, Horticulture Research Institute, Agricultural Research Center, Giza, Egypt. Experimental design was laid in a split plot arrangement in completely randomized block design with three replications, and celery lines (6 lines) considered the main plots, spray treatments were assigned as sub plots. The fruits were sown in nursery in the first week of October in the two seasons and seedlings were transplanted in the permanent field in the first of December in both seasons on ridges 75 cm width at 30 cm apart. Each experimental plot was 2.25 x 5 m and contained 3 ridges. The required agricultural practices for growing celery were followed as recommended. Soil sample was taken from the soil surface (0-30 cm), air dried, sieved by 2 mm sieve and analyzed for physical and chemical properties of soil according to Jackson, (1967) and the analysis results are presented in Table (1). Spraying was performed using plastic atomizer after adding Tween 20 (0.5%) as surfactant and plants were sprayed 5 times with Salicylic acid at 10 and 20 ppm and Yeast extract at 1500 and 3000 ppm, untreated plants were left as a control and sprayed with distilled water, the first spraying was applied after 45 days from transplanting, the second after 2 weeks from the first and the last three sprays were after three cuts. After 75 days from transplanting during each growing season 5 plants/ replicate, were randomly selected to determine plant height (cm), branch number/plant, number of leaves per plant and fresh and dry weights (g/plant). In addition, three cuts were taken to determine the leaf yield per plant and per feddan. At harvest stage (when the secondary umbels color was changed to green yellow), fruit yield per plant and per feddan were recorded. The volatile oil percentage was determined in the air dried fruits using a modified Clevenger apparatus according to Guenther, (1961) and oil yield per plant and per feddan were calculated.
Statistical analysis:
All the collected data were tabulated and statistically analyzed by Statistical Analysis of variance using MSTAT-C version 4 (1987) software and the treatment means were compared using the LSD test according to Gomez and Gomez, (1984) .
RESULTS AND DISCUSSION

1-Vegetative growth:
Data presented in Table ( and 3000 ppm) and salicylic acid at (10 and 20 ppm) in most cases significantly increased the estimated vegetative growth characteristics of celery in comparison to control. The best growth was obtained as a result of using yeast at 3000 ppm and salicylic acid at 10 ppm. Concerning the interaction between lines and application treatments, it is clear that the best interaction in both seasons, was achieved when plants of line 6 were sprayed with yeast at 3000 ppm, followed by salicylic acid at 10 ppm with the same line. However, the lowest values were obtained with line 2 or line 1 with control treatment (Table 3) .
With regard to the stimulatory effect of yeast extract on celery growth characters, it could be attributed to the effect of yeast extract upon the endogenous phytohormones specially the growth promoters i.e. auxins, gibberellins and cytokinins (Nagodawithana, 1991) . Also, the increase in the release of carbon dioxide through fermentation process effectively stimulates photosynthesis and accelerates the biosynthesis of carbohydrates. The beneficial effect of yeast on plant growth was supported by the results of Muller and Leopold (1966) . It increases synthesis of plant growth promoters especially GA 3 , IAA and cytokinins which lead to improving cell division and cell enlargement (Moor, 1979) . Improving growth characters of plant crops by application of active yeast extract were Regarding salicylic acid, the promotive effects of salicylic acid on vegetative growth could be attributed to its bioregulator effects on physiological and biochemical processes in plants such as ions uptake, cell elongation, cell division, cell differentiation, sink/source regulation, enzymatic activities, protein synthesis and photosynthetic activity as well as increasing the antioxidant capacity of plants (El-Tayeb, 2005) as well as enhancing rooting of plants (SandovalYapiz, 2004) , which plays a key role in enhancing the growth and productivity of plants. Moreover, the increase in plant height was due to the increase in number of internodes, while the increase in the fresh and dry weights of celery might be attributed to an increase in number of branches and leaves. Our results are in harmony with those of Said-Al Ahl et al. (2014) ; Hesami et al. (2012 and 
2-Leaf and fruit yield:
Data in Table (4) show clearly that leaf yield per plant and per feddan from the three cuts as well as fruit yield per plant and feddan were significantly affected by the different celery lines. The highest increments were the lines No. 6 and 5 in leaf yield 274 and 283 g/ plant and 265 and 271 g/ plant as well as fruit yield 881 and 902 kg/ fed and 817 and 885 kg/ fed for the first and second seasons, respectively. While, Line No. 2 was the lowest line, it gave 233.5 g/plant and 4.135 ton/fed for leaf yield as well as 33.9 g/plant and 599.5 kg/fed for fruit yield (average both seasons). Moreover, yeast at 3000 ppm was the superior treatment and gave 247 and 282 g/plant for leaf yield per plant and 4.853 and 5.012 ton/fed for leaf yield per feddan, 55.2 and 56.5 g/plant for fruit yield per plant and 977 and 1000 kg/fed for fruit yield per feddan for the first and second seasons, respectively. Salicylic acid at 10 ppm came in the second rank without significant difference between it and yeast at 3000 ppm. On the contrary, control plants exhibited the lowest values of all leaf and fruit yield.
The interaction between celery lines and foliar application treatments showed significant differences in leaf and fruit yield per plant and per feddan as presented in Table ( The positive effects of active dry yeast to plants attributed to their own contents of different nutrients, high protein and larger amount of vitamin B and natural plant growth regulators such as cytokinins which play a role in orientation and translocation of metabolites from leaves to the reproductive organs (Idso et al., 1995) . Moreover, it might play a role in the synthesis of protein degradation which might lead to the improvement of yield and its quality (ElGhamriny et al., 1999) . Improving growth and productivity of horticultural plants by application of active yeast extract were 
3-Essential oil percentage and yield:
It is clear from Tables (6 and 7) that all tested concentrations of different foliar application treatments and the effect of celery lines as well as their interaction had significant effects on the percentage of essential oil and oil yield per plant (ml/plant) and per feddan (l/fed). It is clear that line No. 5, followed by line No. 6 and line 3 had the highest significant differences of essential oil percentages compared with other lines. On the contrary, line No. 2 had the lowest essential oil percentage. The same trend of essential oil percentage between lines was attained for essential oil yield per plant (ml/ plant) and per feddan (l/fed) as essential oil yield function to fruit yield and essential oil percentages.
Thus, as fruit yield and essential oil percentage increased subsequently essential oil yield was increased. It could be pointed out that exogenous application of yeast and salicylic acid had a marked role and positive effects on the essential oil percentage and yield in celery plants. Yeast at 3000 ppm was the best treatment for increasing essential oil percentage and its yield followed by salicylic acid at 10 ppm, yeast at 1500 ppm and salicylic acid at 20 ppm. In addition, application of yeast at 3000 ppm doubled the essential oil yield per plant when compared with control plants (0.796 and 0.833 ml/plant versus 0.369 and 0.410 ml/plant) for the first and second seasons, respectively.
As regard to the interaction between different celery lines and foliar application treatments and their effects on essential oil percentage and yield, data presented in Table  ( Concerning the promotive effect of yeast on essential oil percentage and oil yield, Subba Rao (1984) and Dewic (2000) mentioned that these results may be due to the stimulatory effect of yeast which acts as co-enzymes in photosynthesis and metabolism of carbohydrates and other metabolites. Our results on yeast agreed with those obtained earlier by Ahmed et al. (2014) Refaat and Naguib (1998) on peppermint and Haridi (1987) on Salvia officinalis. The positive effects of salicylic acid on essential oil yield and components may be due to its role in increasing cell metabolism, affecting plastid and pathways of secondary metabolites and enhancing the synthesis of phenolic compounds (Gorni and Pacheco 2016 and Talaat et al., 2013) . Idrees et al. (2010) stated that the improvement in essential oil content by foliar application of SA might be due to the increase in cycle growth, nutrients uptake or changes in leaf oil gland population and monoterpenes biosynthesis. Improvement of essential oil percentage and yield per plant in response to SA application has been reported in other plant species (Gharib 2006; Idrees et al. 2010) . The obtained results of salicylic acid were in the same line with those of Arzandi (2014) and Said-Al Ahl et al. (2014) on coriander and Rahimi et al. (2013) on Cuminum cyminum.
CONCLUSION
It was observed from this study that, using foliar application of yeast at 3000 ppm and or salicylic acid at 10 ppm stimulated most of vegetative growth characters led to producing higher total yield and essential oil content in celery plants. 
